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Abstract ofWO0114587 

A method of detecting and quantitating a microorganism having a specific function and its gene from 
natural environment which involves: 1) the step of estimating the priority of the microorganism having a 
specific function in the natural environment; 2) the step of amplifying specific gene domains of the 
microorganism having a specific function in a liquid culture medium of the highest dilution ratio at which 
the proliferation of the microorganism is judged as positive, followed by cloning; 3) examining the 
difference among the gene domains thus cloned and determining the base sequences thereof; and 4) 
identifying the microorganism having a specific function inhabiting in the natural environment from the 
base sequence data thus determined. 16SrDNAs having a base sequence represented by any of SEQ ID 
N0S:1 to 4. RNA or DNA probes of 10 to 50 bp in size which have a part of a base sequence represented 
by any of SEQ ID NOS:1 to 4 and are hybridizable specifically with a petroleum-digesting bacterium 
belonging to the genus <i>Cycloclasticus</i>. 
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m m m 

rRNA jte^if ctr^y'p - y 
nmmm 

#fe^i!Liife^ffi/6«^^^nT#Tt/iS (R.P.J. Swannell, K. Lee and M. 
Mcdonagh, Microbiol. Rev., 60: 342-365, 1996) , S ,^ # it ® # T ^ 

^m^i^mmomi^^mm^wnzmr ^mmit{^ t /v a'nt)nx 

\z^^, ^fz. mm^^rTi^j}mmziBm^M^n^u±<^^m^^m\tLx 

mm\(D^f^.^\z^n^^±ii^^i^mz^h^r(Dwm\t±^\zntDnx\^^rii^\ 

m\z^^^Mm±m(Dif^. mmzmmmf)^^(ommi§mm'^¥ummmizj;: 

^(D:Em(D^mia\zi^<(D^titmm^mt^o ^tz, tt>tbrmwtj:ztit> 
^mn\z±Br^WL^^op^. m^±t'i<D^oiZ'»m - mmrth'<sk±mt i% 
^j.TxLij^ui.^th^o^txh^. tE^oT, ±.f^(D^o\z'^^(D6fm' mmm^z 
^^\^rz^m^mmm'^^^it^mn^mmm(D=t=-^ u >^^(d^t«, m,m 

{t^mn(D^m\zmt>^±^(Dm^mw^m\znr^'tz.-^^)>i/\tx^ts,\,^, 
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u^tmz%-mm^^i^t/'^^^u;<7'^ x->'3>-. fi^^^aiig, 1995. 

Bioremediation «Brtg;6^-, tlMftP^^, p. 9- 21, 1996) o LtJ^L, /t-T ^ 

rztb(Dmii^zsijm^mmr^zt^^^tT^. 

«iB®^^ai -^SL. i!}^'Dmmm^m^^rzum^^mz^y)^(D^^±m^t 
it^Lxm^m^^mr^ t\^^z>§\mf£'E~:$' u y^^m^w^mhtz. z.0^m 
it. ^^^Mmm(D^m^'^^wtbfj:^^z.t. trz^mt)mmuu±'^h^i^x 
^m^Mmm(D^-^^j y^fj^-^mt^^tm^^^. U5^<Dfam^^mt^z.t^^ 

(D^t^^^mw]^(Dmmzit^^xt^i^M'e=.:^ u ycf^m^^mm^m^mo 
7.^^j-->if^mtLx^mx&^o 

^Tz. *^BJ#e»tt, ±m(D^m\Zj: . 1997^1^ 2 B®B* 
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^{zhf$.p]Lrzo 
^fim^t. zn >b (D^M.izm^^^x^f^^ ntzh (Dx & ^ . 

1) ^mmm^'^tmbtzm^^t^un^^m^mL. wmmmu^m^mm 
Lo^^^rxmrn^n^Tzm. mmLrzf^mmnm±m<D^^^n^-m(Dm 

mw±m(D9f^t:m^. ±m^^^zs/trz\t±'^mmmw±<^mztir^ii^^ 

xm. 

^m^ib BNA ^mmL. m-Di^A^mmtbx!^^(Dm.&^mm^mmL, ^ 

3) ^n-->'^'brzm^i^mi$.(D^m^m^. -^(D^mR^i^^^r^xm. 

4) ^Mbtzmmmj^mm^i^. ^mmmT\z^M.r^w^mnm^^^m^-r 
^xm 

(2) n^mnm^'^ii<ku±'immmw±m(DWiWL^ mpn ^{Cct otTt^^. 
±mwmm^\s.mm^mif^mz.i:on^^. w^mnm^^omm^mMm 
m^z^Kim^t^ (1) mm(Di5^, 

(3) if#^^gg«^i^*^iit^O{b;^M^^i'^1-S^^tll?^S (1) ^Tzit . 
(2) BEica);^^. 
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(4) w^(Dit^mm^^mit^mnr&^ o) tmoy^m, 

(5) ^^o)it^mmf)^^m^^z:^^mji^^v$) ^ (3) tzmo):^ 

(6) (1) ^tzit (2) lE^moyfrn^mi^^r. ^mmm\zm^Lx\^^^m± 

(7) (1) ^tzit (2) n^mo^m^m^^x. mmmm^m^ - wmr^ij 

(8) (3) ^Tcit (4) IBica);^?*^fflt^T, W#{k^*l/«?f^mJt^^^«f • 

(9) (5) tmoyyjii^m^^T. mmmm^mm ' mmt^ijmo 

(10) (1) ^fzit (2) 12^ 

(11) ' iBJlJ##l -4(;5t.im75^0:i[Si2^J^WT^ leSrDNA, 

(12) @2^J#^ 1 4 (DViT"n;&^(7)^SiB^JO-g|5^ W L> Cycloclasticus 

m(i^^m'7fmmmt.^%mz)\<'7')^''iX\^o^. ms:fi io~5o bp (T) rna 

(13) E^J#^1 ~4©t5-rn36^®iiSE5^J©-gB;6^E^J#-^5, 6*5J;^/ 
7©^S@S^J^^^;5:§pJ;0Ji^$n^ (1 2 ) I5«<7) RNA ^fcfi DNA ^n- 

(14) C'j'cyoc7a5f/cu5M(^H?fi:«'^^ifflM$^tiiS;^c«^«-rS;tJi)© (12) 
^fz.\X (13) tClEmORNA tfcfiDNA'/a-T'o 

(15) CycloclasticusW,(r>'B'1^9tMUM1fi Cycloclasticus pugetii ^fz\t^ (D 
jfiaaf^^ (1 4) .fB«(^RNA^^c«DNAyn-:r. 

(16) Cycloclasticusm(D^'m6^mmm^7.{7 \) ^tzibO (12) 
^fc« (13) {Cie«©RNA^/c{S DNA^D-y. 

(17) Cycloclasticus m(D^^^MWiMf}^ Cycloclasticus pugetii1^tz\t^ <D 
T&mMXh^ (16) §B^©RNA t/i:«DNAyn-y. 

(18) (12) (13) sBm^RNA^fe^DNAT'D-y^fflt.iT, 
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cyciociasticus mo^m^mmM $r^tti ^ \t^m-^^i5^o 

(19) Cyciociasticus M CD 5 ^ S f)^ Cyciociasticus pugetii ^ti\t^(D 

T&mm-ch^ (18) %^m.(Dijm. 

(2 0) (12) ^tz\t (13) fB^(^RNA tfc«DNA7'D-:?'<&fflViT. 

(21) 6rj^c7<?c7a5^ic£i5ll<^5^5^^,^M;i>^' Cyciociasticus pugetii ^fzit^O 
ifiMT-^^ (2 0) iE«(D;5-?*o 

(2 2) m^m^ 4(Di,^m^^(D^mE.mt<Dmmii. ^rzit (i 2) t 

fcti (13) IBife® RNA ^fcU DNA yo-y^fflt/^/:: DNA/DNA 
DNA/RNA /N :/ U ^-f -tf- V 3 > tC J; t) Cyciociasticus Jl 05tt5^^«ffl» ^ II 

(23) Cyciociasticus H © 5 ^ Cyciociasticus pugetii ^fcit^O) 

TB:mmX'$>^ (2 2) BMM^^. 

pgoi^iii§*^t(^tfc^ti75^^ DNA^ttmL, ^.DNA ^mmtbxi^^<Dm 
fi^M^titiL, ^□--^^T'Siig. 3) ^u-->^Lrzm.B^mm<D 

mz^\>^x±m^<D%>^^^noz.t\t. n^tr^^f^mmu,n^x(nw^mm- 
%±W(D±t^ mMm<D±^-^) ^^^}Lx^^xti.%(DxhK) . ^(d^xc) 
i^^mtm^m<D%.^^^M.mh^xm\zii\i^xiz^mmfiM^^h^. 

Mmm^m<D7\/^m. ±m'^m±.mT. mm.mTm(ni!^m. am^mo^^t^n. 
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^^mmnm^m(Dm&^} tit. ±m^^mmm±m-fy^i^^t^m^mm(D 
zt^i^n^. fzt^it^cDmmo^mzm^t^m^^'^. u^^y-'^ji/ rna 
(rDNA) ■^hts-c ^y--^m^i^m(D^m^-m<^mmitiii'¥-o:)'px^ 
(Dw^mmw^m^^^itLo^umm^mmrj.t^m^r^^t^^xt^o 

^m^^ta • ^mt^m^. ^m\zm^^^mmmmm<^^mizm':^tmm(D^m 
tLxnmmti.^m^'^'^mxhK) . mmmizmn^^m^^vxiiK ztiz^o 

m'^-^ttt.ft^. ^tz. ^(D(^^mmu^mz(^mm£BNA/RNA^a-':/^m 
T, :inib(D^i^i^f3immjiimx, ^M^iz^(D'M&i^^&mm'^^mm<DU6^ 
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m^^^rmbfzm^i^^i^^ m^^t. m^. mm. Min. ±i&. m±m 

Lx\^^:itiim'^-^n^m'^\z\t. wm^^mwzm^^^im {u.mmw(D 

^^^-mm>Lti.ti^^x^^rz\ifm^<om^^^i&m. ^^■^'^xi5<, mz. 

"to^w^^^mm^mm^m^x^m^ut^. tzt^^t. iquat.'t-jvx 

(om'^n^tKDmmizm^^^mmm ^mmbtzum'^miz 9 mi -r-Dj^mh. 

"tcDU^^lzU^f^^^Un 1 ml ^iPA. J;:<mto • Mj^-f^o :in$-^ 

I ml ^mrztmm^mm 9 muzta^x. • mt^L. zn^-'.xf^m 

zcD^'Diz. iommf^^(Dm^. u.mmtnmmQ}tm\ti:9xhmtj:i.^o 
^$m^mmt. n^mtm^m^mbo^^i^Txt^m-^n^o m^^t, 
^^mtm±m^Bm^rz\t^mit^'^M^^mt^u^!^x^6m'^iz{t. 5 

^mit, um. mm. ph, mmw.(Dmmii^umm<D^mm.!i^ut^^mm-^rifz 
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m^m. p.281, 1990) ^j^ui^rzitm^'^i^'jti^'jimx'mit^'itfzmi^mm 

^^^nw(DMmz-r^^tt>^mx$>^. ^(D^^. MPN ffitt, 

^m\z\t. i^ite 9 ml ^^ts^mu.m.'^'k±.%^\z^Ltzm-\(D^^mm^ 
©^iKM^MT^c u±mm^^^^ t^Th^ti^m'^\z\t. ^m\z^^vti 

t-^fz\t 5 :^(D^m%t^m\z^ti^n 1 mi -foinA^o ::ofS,^«^a4ti(?5 

±ib[c4dI/^t. w^Wi^m.(Dn^\z\t. mmz'^\^^±\::.^mw(DmKi(D^m 
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^^^(Dm^^uniz'Di.^xit. ^(D^^mm. rut>-^^mmiz^tELxi^^rz^ 

^mmm±^(Dmmmt. mmmzm-^drnm. mm^hi--9mmtt^^o 
Ltzij^-ox. m%(Dm^^WL^m^^tz^m^mx(DMti^^-m^xib-:>xh. z 

^j.±.(D^(DW^mtfi^^\^x\^^:it\ztiy). :in^n^tvx dna u^;ut' 
(Dmrn^no^-^. i?cR^(Ds.z'-(Df^mmmx'^^t^^o%\\!^.f}^h^o 
\z\t. ite^^w^fe iwm ^m^^^^t\zi^<o. ^(Dm^^m^^m^xn^ 
m\z^^t^ iit-h^nimtfs. D , mm.LtiWMm^\z\y^tzW^<^<Dmm,^iit<D 
mmzm-t^mmLii^~mznhn^t\i^o%^\^ti^h^o 
±fE(Z)m^?&iR> mmii^xsi^^mtm^m(D%^^(D-'m(Dm^tmnLx. 

±mwi(D^m-i.. mx\f. ■7^)v^^)ymxmmm^Lfzn,^^yk^'^'r\zia. 

tzmf^^yu-^^ V^f^-'^tmLtz^t^Z.thX^^fiK cfcOiESitCJiiE^ 

mnmn^m^z^yyn'D^tt^x^^. 

<Dmi^^^^X$)^. zn\zm^^^ dna <l^^m^^M\Z.kK)7i7 U x>:t^>v 
(J.E. Hobbie et al., Appl. Environ. Microbiol., 33:1225-1228, 1977) DAPI 
f£ (K.G. Porter and Y.S. Feig, Limnol. Oceanogr., 25: 943-948, 1980) ^^^^ 

mm^m^bui^^m-tizit. mmwn'^{z0^w^r^m±<^&.n(Di&T^ 
n^LxL^^Mmmm<. ^rzm^LxmmmzsY^r^m^xh. w^m 
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i-^bfzUP^lzMV^ DAPI mm (4\6-diami(iino-2-phenylindole) ^^^MB. 0.5 
Hfefe^-eS^fe ^nfc 7Lg 0.2 Mm (Dl^uclepore 7 ^ Jl^-Xm.i^L. 7 ^ 

^MiC (cells/ml) =(1 ^?^4^^^^'^MiCX7^;Ui5'-±<7)jtjM®«)/ (.UMH^. 

^-wiiji* (ml) x:f5m(Dmn 

z:ix:f7j^tit. mRu>x^\zmxLrz-^^ ^u?t^-^^mLxmm-^n^jE 

m^js.^tLXiii'mt-r^m^f^^^^oo 

^m^^^ MPNm\z^K)noztt^xt^. ^Mmm^^m(Ds^^^ ummx 

(D^mmm7KU.m^mmtLrzmmmmmmif^(Dm^. mpn mxaw-mm^ 



10 



wo 01/14587 



PCT/JPOO/05711 



mmmmmL. mmo:>mK)mrm(Dmm^¥iMb. ffbti/tig^TS^b mpn iti^ 

itm^^ib. ^mmm^ziii^i^^^mMm±^<Dm^i^^m^r^o ^wmzit. 
pj i: s mmm*-^ b mmizmmLfcm-UH^m^M^t bxmi^K m^mma 
^^miz^-Dxmi^nrc±mwL^^mtL: mpn mmiz^^xm^nrzw^m 
mu^^^^^^fr^:it\zj:o. "tom^^m^Em^^o ^(d^^. mm&^ 
iz^^mmm^^mtm^ (Dmm^mmLXEi^^brz±mw^±m^ z tm^< . 
'^izo--ioo%0mxii^m^^fit^zt^^'pimx^^, ^tz. ^mmizi"^^. 
MPN mm\z^^xmibnrz±'^mmmmm^^^niz^< :it{z^o , ±mm 
mmmmiz^sb^^Mmmw^mom^^iJ^tt^zthxt^o ^<b\z. mc^ 
mmm^^ibmmizmwcoun^i^mb. ^n^nm-um^m\^>x±mmm^n 
i^i, ¥i^m'pmmmm^i^tb^m(DmMw^noztiz^io. MMtLtz^m 
mm^x(Di^^mtm^^(Dm^m(Dism^^m±^ii:^ctAixt^o 

U±!^^^i^(DBNA(Dmiiiit. 'j^^iD^fm (mXit. M. G. Murray and W. F. 
Thompson, Nucleic Acids Research, 8: 4321-4325, 1980 tCfBi£$tlT(/^-i):5' 

iz^onozt^^xt^o 
mtiiLtz DNA ^mmtLx<^^(DmBi^mm^mmL. ^ n-->ifr^o 

^^^(Di&^^m^i tbXit, 16SrDNA0fl!l, 5S, 18S, 23S rDNA ^(7) 'J 

-jte^, -m.it^mm^mmm^'?-ii^zj^^(DU±<^<Dmmnm^\zm^r^ 
mm^(Dw^mmmiB^^fjia^m9r:-r^ct^^xt^o 

Ol/^TfJ J. Sambrook et al., Molecular cloning: a laboratory manual, second 
edition, Cold Spring Harbor Laboratory Press, New York, pp. 14.1-14.35, 1989, 
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^ n — nyiflZ-Dl^Xit D. Kaufman and G. Evans, BioTechniques. 9: 304-406, 

1990 \ztm-^nx\^^^yjm) izj^rinoctt^-ct^o m^^iz^t. m^^iz^ 
i-^n->un^m^L. tniiun^\zE6':}tr^^^(Dm^i'm^(D±M^i 
^ttix\^^^f)^a^^^^<f)inn.^W}mm\z^iommtho tzt^it. mmLtz 
^^^i&B^mmo±^ti 2 kbp x$>^iM%> ¥)imn.i>m±xh 2 kbp mm<Dit 

EcoRI^ApaL Xbal 0:!5^0$iJll^^^ffl V^TKfrn-^b Lfc^, f)Umn^ 

wiM^iz^o z.nib(Dm^mmmw&<D^m^ (rflp) /'^^-xDmm^m^ 

^tt^iz-^mf3im.Kim-'^n-->u.n^m^r^ c: txun^mwn^, dna 
mizm-zi'Kunm^w^f^h'r. dna yp-y^fflVifc/N-r^'u^s^w-tf-^a 

I^Itt) ^^tfitcl^^SCiJif^'T^, ELi(D;^#t.i (tSISlttcDiSl^O Un^^&n^ 

zni^0mmmm\zii^^x\t. mwi±m±x^9m(D^)v-zf*^\hm-r^(D^x 

^^mxm^^tzu^mm^r^mmiz^^^ui^tim^^mmmommh^^ 
x^u\>^iiK ^(Dm^^t^^mzt^tc^m'^\z\t. ^m^^-^^%^^n\z^^-y^ 
^^^^.(D-^m^t^-^^^tm^xt, ^\zi:^^i^m<7)m^^u.m^nmzm.^ 
mm^m(r>i^\h^noz.ti3^x'^^, 

IWl^T^o ^Wm\Z\t. GeneBank ^ EMBL, DDBJ 0 
^m\Zt.ttm^\^^<'Dfi^(D^nm<D^mmjmm^X^\^^ ClustalW (version 
1.7, Des Higgins, 1997) Se-Al (version 1, Andrew Rambaut. 1996) (7) J: "5 
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Mtt^MBJ-r ^ i (/^ ff 5, :^^^,1^iPlff LT«, jfigl^^fe (NJ 
^ : N. Saitou and M. Nei, Mol. Biol. EvoL, 4: 406-425, 1987) i3=t y>7Sfc fi* 
IH*<J^ (MPfe : W.M. Fitch, Syst. Zool., 20: 406-416, 1971) . (ML 

: J. Felsenstein. J. Mol. Evol., 17: 368-376, 1981) ^ <L til^-^ ^ ^ . 

%'^\Z.\-t. NJr'iUcfc^^lJTfS Clustal W (version 1.7, Des Higgins, 1997) ^ 
PHYLIP (J. Felsenstein, version 3.57c, 1995) MP^IfrfS PAUP* (D. L. 
Swofford, test version 4.0d63)^, ML MOLPHY (version 2.3b; J. Adachi 

and M. Hasegawa, Computer science monographs, no. 28. Tokyo Institute of 
Statistical Mathematics, 1996) ^©V7 h "^XT — Srffll^THJg't^ ;i (ti^^T 

WiUmii\mm\ZWifS.^^'{^}LWm::i--V V (operational Taxonomic Unit) 
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Wl.t^'h(0<D^^^^tLX%ifnt^1jmz^*:). tzt^lt Genentyx-MAC 
8.0 jlf t/rV 7 H (Genetic Information Processing Software ^±M) ^^^^XM^ 

'^nib^m^i,zm-mtmM-t^:it^mmmmtLxmm^nx\^^^ (e. 

Stackebrandt and B.M. Goebel, Int. J. Syst. Bacteriol. 44: 846-849, 1994) t 

o.'^xmi\x$>^o -u. ^^?fMMmii^zj^mm^m^(D±f}^<bm-'mtmM 

^m^mmv. ^0^a-y''^mE^-r^t^^^rcm^mf3ii^m^n^±x. mw 

^^mtLx\t. Em^^u^m^^. ho^anjL^u>. pcB> 

x(D-^mmx$>^y^)imji7.r-)V) . ^mym. 'yyywL'tm. wii^x-ft-& 
ws.E(D^m\\:.'^m%-^m^'t^zt.i:>^x^^. 5?s {ium\z\t. --mzw.^^t 
mtn^. ) *(3#ffi-rsig75:^{i:7K^«, \'c^mmz^'DX-k^<mxm\L 

i^ntL^^'^m'am\z'rfn.-^n^. m^\t^^\z n-n^y^ >t^w^^y^ 
ymon^yy ^ >mtmmt0m<D i^^ a /-^yy ^ y^^tsiy^unyy ^ > 

ii-y^y) ^{c^tj-bn^o '\km\t^mt^m<7^^mmmit7m\z'^^-^^n^ 

n'HMW. 30 10 613-621, 1998) . —mzZ.(D Xot^W. 

m^\z^^ti^mti^m^^mt^^^m^E^^mwi^mt\^^o (j.g. Leahy 

and R.R. Colwell, Microbiol. Rev,, 54: 305-315, 1990, R.M. Atlas and R. Bartha, 
Adv. Microbiol. EcoL, 12: 287-338, 1992) o 
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<^mmmm] tit. MMtLrzBmmm^iz^Br^m^mcDU^^iz^K)'^^. 
ti^mwtLX(Dmm(Dzt^^^o. z.:ixmom^<^<Dmmtit. m'^o^^m 
^^x&^mx^^ct^mi^Li^^^^. mm±(Dmnm^. rztA.it fcb 
mmt\^^^—D(Dmm^&xs!>-DXh^i^\ brz^^-ox. ^^mtm^i^~m<^ 
^(Dmm^u^mmmmmtimitui^K ^tz. m^^mmp^o^mu^Mmw 
ffisf^ffl^i, ^^ti^^^i^t(Dm^m'^^rzrzW^Lx\^^^rzif(Dm'^^^m^ 
ibti^i)^. -^(D^^^x^^^r^zt^mmx^^^^it^^ib. ^mm^pizn. 
\^^iii-^nrz^x(DW^!^\z^^^^mumm(Dzt^m^mmmM'^tm<. 
mmzit. -m<D^x\ m^^^nx\,^^'^±^mm(D'kx^m^rzWL^mit 
#«Lf«ci.ic<i:;6^^. 'tzxM.m^nrzm^mft%it^m^'^mmm(D±^\z§^ 
m^Rii-rm^m^s^<Ki^n^ti\zm^(D^y^x. (^m^m&) ^fc-&> 
t<D±^^^mKizm^^mmmmzi!)^h<Dt^pi%>z.tt^xt^o z(dw^<^ 
mmmm<ow^it. tzt^it. mmm7\^^m\^^rzmm^^xit§,if^rj:mm^^-r 
WL±^xh, mcm7i^^mm'ii:r^m<D^^m^rz^m^^x\tmm(Dmmi}m 
ibtim^ti^ozt^^ibh^Bizm^X't^o 

it7m^^m-r^w±<^&.mzh. ^n'b<D^M^mimM^^^^^7^^x'^ 
mt^'^m\zit0^<(oWi^mm^i'Xii<o. zn<b(DWi^mz}z^ ^.ymo-^ 
m>^^mmmm^mi^t^w^!^mh^wi.x\^^^h0t^^ibn. m^mom^ 
mnmLx^m^mmit. mmitLx^^^t0t^x^ztf)^x't^o z(Dm 
^. h^6fmmmt^±mmw\ztiy)o^^'^\z\t. "to^^mmm^mmm^ 
tm±m tPk^-t ^z t\z^^ ^mw\t±.^-t ^h(D t^ TL^n. 
^wtLx-^^^^^^mmtiii^nmtn^ztizti.^. 
ftfljWfctt, mmLtzi5m\z^^w^mm%n<o-mt.fz\m^mo^i^'^mm 
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miz^^mjs.mm^(Dmt±'^^K)^mn.mumMiMx^\z^'o. 'ttmim'M 

it. M^tr^^^mm^^w. $>^j'^}i>^xm(DmMizw^mzm^-r^ 
'^m^mmmr$>^m'^. $>^mm\z^(Dm^m-^^±^LT^^nit. -^(ommu 

z.(Dm7i^izmm-^nri^^'ajm\^^^^^^ tmmx't ^L. -^(Dm^momt^^ 

nmz^(D'^^m^±,^\yx\^n\ts '^(D'^mt PCB ^§fe$nTi/i-5pjHgt£^^' 

(r)^m't'Bmmx'(^yk^tix\*^^»\%iw%^'^t.%mxt^\^. ^<Dm±mmm 
imwtLx^(D^M6^(n^mmm^m^oxi^^^tm^xt^o ^bc, ^ 
<Dmi^m<D^it^^Mm't:i^-L^<Dm^(Dmm^'pmm^^mmLx\^^tnt. 
^(r>mY.tmn&=iti,h(Dx^^t^Eoi3K ^<r>%mi)mmmii,^\zi^mLrzK^ 
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hy^j;iZsmnmtiimuEf)'^mfi!i-^n^i^mmm^m^^x'iiA±m^i^m^ii. 

-^<-7.^mm^nxi^^^o brcf)^-DX. tm^^zmh^t^bxi^^ 
^-^mz-f^^cDxh^. •^^\z: u^t'r^mmm(D^mmw^mm.^T<D^ 

mmm^tLrcmm^m^^^x. mmmmm'^m^w-umm^zj^K), 

±'^^^mmz^ihLm^t^:it^-5jm\z-r^ijii^mm-r^t(Dx$>^. l 
rz:^^-ox. 2^%Bj{i, mM(Di7m\zit^xmmm^-Dmis.m^±^ < > zn^x 
MMt-^nx\^^uit)^^rzw-w.^m^mmmrj:^'mmm±M'i^±<^(D^tii. 

^J-:iyif^mtLXh^t>tbX^^X$>^o 
±tB(D;^j£{Cck (9 , 1997 ^ I ^ 2 B\Z1^Z^ fz B * ?S M SfSHi^iK 
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~ 4 CD S 12 ^ W T -5 16S rDNA CD j1 e ^ W $S f# b tl 7t o C CD it 

e ^ 1* $s . mi^^^iz^f^i^ri^fc^m^Mmmit, cyciociasucus 
mo^oiz. ±E^^miiim^'^(Dmmmmziii-^^^^!^mm<D'p^^ib. cm 

^ymmm^mmb, -A^^r. mwiLfz^m^mmmcDtmmm^'^ bna ^mm 

^iznjt^t ^Zfy^ ^■^) ^ffl V^T PGR 2:fTV^ . FCR 

^m\zf}^n ^ z t\zj: r) . mmm^ 1 4 ommRm^^r ^ les 

rDNA Z(D 16S rDNA (Di^SE^iJ^^ - hv-^X>-tt-{Cct 

Z<Dm^'Vi^&LX\r^rz^^^MM-^^ Cycloclasticus pugeth ^fzlt^OiEmU 

\z^Mr^h<Dtm^vrzo 

RNA J; D^' DNA y O - 7* ^ 15 ft T 5 ;i t 75^" T # -5 o 7° □ - 7" O :^ S 

S2 ^ij is cj; $ ffl D T , mt.misirni,t^^^ , mxu. fish 

fe(£luorescence Jii siiu hybridization) {C J; 0 , ftSi^ (MXit. 
©5tfi-e?^^$nfcE^(D?S, rSJjlL rWta^'cCcifCDTK) CycloclasticusmoW 

. 4# (C, Cycloclasticus pugetii ii^XS't 0)5.^^0)^ ^ 6^ MMm^^ih 

^tz\t'^mi.rzV) . ^^(Dm^^m(D^t)^ ^ Cycloclasticus mom^ 

#3 , WlZ. Cycloclasticus pugetii ^^t^'tOiiBUO^ rA^MM M ^ 7. ^ U - - 

y^-r ^rzib\z\t. g5?ij#^ i ~ 4 (d:^»ss jij(75igs#^ 823-853 

<D ^ ^ (Escherichia coli(D 16S rDNA <Di^SE^J{C*3 ft -5 5 ' ^1^:^^ <h <D^m 
(:f->/\'-'J >^^*vXxA) r^t. 829-866 (D m^)f£ i ^ tl ^ 
^^(C^J^T^i^Sfi 10-50 bp. »^L<«iSS:S 15- 25 bp (7) 7° 

T t 5 « 

( 1 ) 5'-GGAAACCCGCCCAACAGT-3' (Cyclopug829.846', ISmer) (iB?"J# 

-^5) 
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3'-CCTTTGGGCGGGTTGTCA-5' 

(2) 5'-TGCACCACTAAGCGGAAACC-3' (Cyclopug847-866', 20mer) (@B?'J 

3'-ACGTGGTGATTCGCCTTTGG-5' 

( 3 ) 5'-GGAAACCCGCCCAACAGTTGCACCACTAAGCGGAAACC-3' 
(Cyclopug829-866*, 38mer) (E^J#-^ 7 ) 

it^ii. ' (^^) it BschenchjacoJi(D IGSrBN A Ummmzi5l-f^ 
0^ia(:^>/^-•J y^^i^T^y-A) ^^T(H.F. Noller and C. R. Woese, Science, 
212:403-411, 1981) » 

(3) <D-yn--f(Dmmmmit. (d t (2) (D^n-zfo^mmmtmm 
5^ > / 7 e V > , V ^' 4^ y X > / ft V ^ X y - > - □ - y s > . 

Fluorescein-isothiocyanate (FITC), LuciferYellow OH. Rhodamine 123, 
Acridine orange , PyroninY, Ethidium bromide % Propidium iodide, Ethidium 
homodimer, BOBO-1 , POPO-lv TOTO-1 , YOYO-1 , Carboxyfluorescein 
diacetate (CFDA) , Fluorescein diacetate (FDA) , Carboxyfluorescein 
diacetate-acetoxymethylester (CFDA-AM) , 5-cyano-2,30ditolyl tetrazolium 
chloride (CTG) , Tetramethylrhodamine isothiocyanate(TRITC) , 
Sulforhodamine 101 acid chloride (Texas Red), Cy3, Cy5, Cy7, 2-hydroxy- 
3-naphtoic acid-2'-phenylanilide phosphate (HNPP)?^!: <J:.) , vI^=^^ v-Jr'— > 

* ^ (7) RNA ^tcit DNA ZfU-Zf^mi^^. m ^ O J\ ^ Zf ^) ^ ^ 
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^ 7- ij ^' ^ -t: - V 3 > , H 7 h /^ -r 7* U ^5^' < if - -> 3 > , in situ A 
-f 7' U y -f -fe' - '> 3 > (m X it , FISH ) Tjj: <!: ) (c J; 0 . 
Cycloclasticus M(OW±<^^ Cycloclasticus pugetim <Di5.WlL'm.O 

* ^ (7) DNA 7° □ - 7* ^ ffl T , H ^4 ?^ tH » SJ? ^ ±J © ?S 7^ 7!)^ b 5 

t»&7^;U5'- (TLg 0.2Mm) c n <^ ^ ^ I? T ^ ^ 

L le 5^IJ # ^ 5 © S E ^'J ^ W T ^ DNA 7' □ - 7' (h /\ < 7* U ^' < 7s 
^ii-, 7°a-7*^^t.^^i:Lfc^, ^Ttgl^^^Tli^UT. DNA 7° 
□ -y <h A< yj ^< XL;t$E® (5?ft^^^ia3M) © ^ ai ^ ffhi^ 
^fr 7 . 

I^fc. *^HJ(^ DNAyo-y^fflVi, D □ r-A< U iS^I' •^f- 
-> 3 > ¥ , H >y h 7* □ >y K A ^ 7' U ^J'V -tr - -> 3 > ^ . 7 □ - it 
hp< hU-i£?iC<i:(Cc);D, ^^CO^JS[^tlg^CD4';0^b Cycloclasticus 

m,<DU^m, f^\z. cycJodasticuspugetii^^zf^(DT&m®<D^ i^^Mmm^ 

~ 4 (7) ^ a SB JiJ 1t ^ S ^' T IS L T'c RNA ^ /c DNA ^ □ - 7* 
^ ffl DNA/DNA ^ « DNA/RNA ;^ -< ^ U ^ if - v 3 >{!=): 

m^i tit. mmmm^4<D^^\zMMt'r^i&^^j-(om^±mi^<Di^ 

Cycloclasticus m<DW^^'^.^\Z Cycloclasticus pugetii i ^ 7 * *5 J: © jfi 



20 



wo 01/14587 



PCT/JPO0/O57H 



^<0 . fzt^it Genentyx-MAC 8.0 V 7 h (Genetic Information Processing 
Software i±$S!) ^m^^m^ C t^^Vt 
BS^J#-^ 1 ~ 4 (DM^M^KD^m^iZ^ 0 CycJocJast2cusmo)^^^Mmm^ 

mmt^izit. iesri>NA(D^m^mzm^<m(D-mmj:mmmm\zmz) 

^^^fC«. ^:M.mzmUtmWrt^:it^^X't^ (E. Stackebrandt and B.M. 
Goebel, Int. J. Syst. Bacteriol., 44: 846-849, 1994) ■> 

SiS^iJt©ffi|WH4^ Genentyx-MAC 8.0 (lutH) CO J; T^ij^t/r V 7 h ^ffl V^Tlt 

m-^izi-^mmtrnwi-^ti^. 

l/i^^^fe^-So tzt^it. Vibrio choJeraet Vibrio mimicus(Dmritnm^ 

^^98.9--99A%h$>^zti)m'hnx^^^ (my^tm:^ : mwmmoj^mtmMo 

mWW^'^t/U^y'C^ y niy-\ «7j<Mc M^ttlJE. pp. 1-24, 1991) , ^ 

fz. vibriomommmm^MM.tLtzm^x\t. m<Dmm^t^mm^99.3%&.± 
<Dmmx$>K>. 97%&.±(Dnm^^t^rzmmitm(Dmmrztmm'^nxi^^^ 
(m7i(.tm:$^:mm) . Ltz^^-ox. :i(d 97%sx±0mm^t\^^omm^mmt 

Ltzmmt. $,<^xm^m^h(Dt^^. "f-ibnmtr^^mmiz-o^^xcom 

MWmzit. Cycloclasticus C. pugetii (D 1 S L;6^iEiCtca<7) 

m'&ffi-^tix\^^fi\^^tztb. 97%(Dmw\m^^^ntz^%\z\t. MwiciMt 
iwi^$n'5, Li3^h. m'^\^tzvibriommm(Dm^n,xhm^i3^ti.^o\z. ^'ik 
(om^^'i^-^^t^^'^mmo^^of^^^. 97%mB.x\t^tzmm<D-^mw-\-^ 

RNA t. fz \t DNA U-Zf ^m^^^tz DNA/DNA S tz \t DNA/RNA 

A >^ u y if - -> 3 y\ziiK> . cyciociasticus mo^^E^^Mmm^ 
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il — ->3 >^?i (H. E. N. Bergmans and W. Gaastra, New Nucleic. Acid 
Techniques (J. M. Walker ed.); Methods in Molecular Biology, vol. 4, Clifton, 
Humana press, pp. 385-390, 1983) -^H O --A-f :/'J ^'fif-S/ 3 >#fe (M. 
Grustein and D..S. Hogness, Proc. Nat. Acad. Sci. USA, 72: 3961-3965, 1975) . 
■1t1f>7'D-y h/N-f 7*'J :$^-f if-va (E. M. Southern, J. Mol. Biol., 98: 

503-507,1975) , mTt-f ^^zl-ZN-T yj ^-f -tf- -> 3 > (S^^JJ^-^l'ir 

'7 U -If — 3 > (h t)*^ ) ¥te (R. I. Amann et al., Microbiol. Rev., 
59:143-169,1995) UH^m^^'h^ilti^-^^^. ;in ^ OA^ iS^-f -fe*- v 3 

>^tfftifflt/i§^j(^t)75^b© DNA/RNAi^i^opsi^, ^n^'n©:^i^ciesic^ 
ffl 7^ □ - <h ^n/O^^fi^ <!: T ite^^^gsffi^j ^ S 3^ t Corel 

T « i: ;i D . A. Stahl and R. Amann (Development and application of nucleic 
acid probes. In: Necleic acid techniques in bacterial systematics. E. 
Stackebrandt and M. Goodfellow (ed.). John Wiley and Sons, West Sussex, 
pp.205-248, 1991) ts.E\Z%Zm.^t\.tz.1imzm-5^ . A-ryuy-fil-va ><7) 

-r7*'J37W-tf-v3 >^i*. W^mz\% ioo%{cri/i7^j:^^lSlf14^o»^tcJJ/N-r 

IS ^ ^ *f i L T ffl ^ K ic M L T /\ < 7' U ^'W -tf - -> 3 > ^ fT 5 o 

^OilS:^. 7'o-^fcil^M^n^cJlt*fl47C5l^^7tti»^/i«»iM (::(Z)« 

^(7)m#(C^^$1i-T^(/i^cS^mf^ffi€:fiJffl-rS) fC@gILT^TS;K[Wfig 
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m^L> les iDN AO mmfjmm-^nmt, MM.tbrzmizit. m^^^tzDj^Am 

j^izl^mmtM^'f'mit^^^^Lxi^^^ztizr^^o t^fD-^. E^JS-^i(7)^ 

SEJiJ^WTS 16S rDNA i: IWISOMT^^ ^t:^m^X't^o 

^^^(Dyjf^iz^K). ^tB, -:=.>'^$>^i^^itm^-^tirz 
Cyclocla sticus M<DW^^^ ^\Z. Cycloclasticus pugetii -fc XS^^ <r> ifi ^® (D 

^ , * ^ O 16S rDNA ^ 7° □ - CD :^ S @H ?IJ If $g ^ fij ffl b T , 

^m^mmm(o^m^^^m^m^^T\z^n^mwi^mm\^. mmmi$.^(o^ 
m^fiii(om^Mh\>^tz.<DiEm6^mu^w%imz^y)^^^mymt:umit 

*Bjiffl»fi, *mo@5fe«ioSi^-e^§B*a#i^m^. ^i^^ 11-2378 is # 
(r>mm^^^xs/-^fz\tmmz^i^m^n^^^^^'^r^, 

^m^mmr ^rzib(Dm§:(Dmm 
:$i^m^uTo)mmm\z^r)^i$i^{zmm-r^c z.n^(Dmmmimm(Drztd 

immm 1 y 

(1) miAmmm^mmmmz^n^i3^^mu±<^^0is^^ 
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1997 ^1 ^ 2 BizmzofzB^mmmiiimmz^Ki^mo^mmmmLrz 

^-yh (g^t/i : 30Mm) X-^mLfz'^. T-f ^ □ 7°U- h MPN (M-MPN) 

I/IONP ^-idi ( NH4NO3, lOOmg.Ferric citrate, 2ing; K2HPO4, 2mg; Aged 
seawater, 800ml; Distilled water,200ml; pH7.8) ^ l.Bml 'f-O^&.Ltz 24 7^:T 

n-xN^x:^>> jtT^^i;!/ C lOwl ^>SDb, 20t:Tl§«Lfc. 

MPN tf^« 3 ^mxn^fzo mm<Dmt.it^ox.)i^(Dmm(Dmm'pnmr^^ 
momtta^^mmmmcDMmojDiti^mbxn-orz, m^vx, ^:^mzj,t 

Porter t Feig (D:^^ (K.G. Porter and Y.S. Feig, Limnol. Oceanogr., 25:943- 
948, 1980) \zmCX±m^(Dsj^^, UibZS\Z 1/2TZ ( Polypeptone, 

2.5g;Bacto-Yeast extract, 0.5g; HEPES, 4,77g; Kester's artificial seawater, 
900ml; Distilled water, 100ml; pH7.5) ^ffl t^ifc M-MPN IM^lC:J:St¥M^§l^ 
m(Dm^t:n-orz. ^fz. m^\3.'^<D 1997^1^ 15 B^^ 1 ^frnVZi^tzO . 

mmz:t{zmmmyK^mm.L. Aimijmiz^iom7K^(D±m^^]S.mmwmE^n. 
m> mm^mmm^'p^m^mmm^^MFNm\zj^om^rzo 

^(^^m. mmtiimmmi$.<D±mmt i ^^m v lo'^ceiis/mi u^jur 
mzi^tfj.^mt^i^nf^f}^^rzf)^. ?5m6^Mmmmti^t<^mLrzo rut) 

/^u 10^-10^ MPN/mi {±mmzn^^j^mmm^(D]t^ <.m^m) i~io%) 

t^^^^^^^mLTzti^. IWI?SJ®TltJ2y^^-ett 10~10^MPN/ml (SfiS : 0.01 

-1%) ^i^L<?)^^j.^L/!:<, mm^mmmm^. nvkw^^t lo-'MPN/mi 

i^^±« *<I2 ^^miC*5(.iT'bf3{S|Wlil§f<7) lO'-lO^MPN/ml (Dfi^^LfCo Z. 

ni^(Dzt-h^ib. 5^y^tfcti»iSjca^(D^^^^^tiii*«. 7Kia7:>n2~i3t:<!:{gu 

(2) m«?S^fCiS£-r^5fffi^M4tlOjiS'J 

±BB»sj(a^c^ 1997^ 1 ^ 15 B ^zu^Ltz^mmimmi^fiUM^m^^. i/ionp 
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mm^^mmLfzo :i(D'i^±^mm. mm^mm^ lo i^^m^mmizj: 

(3) mmi^rz^^^Mm^m^^(DDNA<Dmiii 

i^mmi^ynyhtm^m'L^'T^miz^ommL, sevwi o te /^yyT- 

(lOmM Tris-HCl. ImM EDTA. pHS.O) izmMLfCo CiOMll^miZ 30m 1 (D 
0.01% sodium dodecyl sulfate (SDS) tSfiKD 20mg/ml Proteinase K^tik^ 

Spa, siVTimm^ >^3.^-hLrzo 'A^^t\ smneci^ ioo/iispAck< 

:n-)im'^m (24:1) ^loouim^. u'Pti^izmwLrzo jt-w*, ±m (7i^m) 
7xy-;i/ : ^>□□7^^;^A : -f y7^;i/7;ni-;p (20:24:i) ^mm 

mxu'^^^izmwi^rzo m>b'^. ^®±i (tkd ^^biu. o.6^®<yyD 

#Lfe^, ^Ji^-a-lOOwK^TE A'<y 7 7-{3?g^Lfco 

(4) ^n-zi>::f 

(3) tCctOIsIiK • M©LfcDNA^x>yU-h<i:LT 16S rRNAa^^O 
^#M^tC^JEST§y^'rT-27fi3ctr;^ 1525r i&ffl^iT, 16S rRNAjtS^^ 
PCRifiliL^. 

27f:5'-AGAGTTTGATCCTGGCTCAG-3' (S5^J##8 ) 
1525r:5'-AAAGGAGGTGATCCAGCC-3' (@2^IJ#^ 9 ) 

d © PCRStldeS rDNA) it. mn.^m\ZJ: D ^(D^^^mmLfz^. original 
TA Cloning(r) kit (Invitrogen Co.) ^m^^X. ^ U — -y {/^Vj':>fZo 
( 5 ) RFLP (Restriction Fragment Length Polymorphism) 

^■f. m'^^\ZAQ^U->^mxS\i!iL. ^n'i^a->{C 16S rRNAite^ 
(D^fi^W y^-h-^nx^^^fJ^^mmLTzo^O^^.ll ^U-y-h^lQS rRNA 

m.^i-(r>±§im-( y-^-Y-^nx\*^^z.ti)^t>ii-^^fzo ^tc, ^ne, i? ^p- 
^mmi$.xm.&Lx\^^tzt^?L^n^^m^mmm%(D±t.ti^n.m^^'D 
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^^tsfzid. smmommmm (ecori. HindUL saR. xbaia^u Rsai) 

i/^T, RFLP (Restriction Fragment Length Polymorphism) M^lZ^ 'O if J\/ — 

-:f\z^^^n:/to 

(6) yjii^-^ny^y-if 

(5) (D RFLP M^IZ^IQ Cr)V-^\Z6^n^nrz 4 i/JU-7> ^# 1 ^ □ - >. 
^i^4^a — y (CHOll-1-1, CHOll-l-2. CHOll-l-4, CHOll-1-34) 

^y— 0 1.y 7s\t. RNA =y — ^ :Ly Ts^ V V ( Thermo SequenaseTM 
fluorescent labelled primer cycle sequencing kit with 7-deaza-dGTP» 7"^ x 1* 
AttM) ^rffll^^T, :t- h v-i?X>1f- (ALFred DNA Sequencer, ^T^UT 
$/7%bM) (Cj;f9 ->-i^X>7.^fT^^ 16SrDNAG):^SSSJiJ^^^LrCo 

(7) ^i-^J^^^I?*!? 

^^Lfc4 ^^7 16S rDNA 0:^S@2^'J1*$g J: D , ^ffiM^thbT 

Ribosomal Database Project (RDP) II (-TUy-T;^^) CD^^X> v>^ffll/iT. 

U^n\Z^*rfW^'^m'^'^m^(n>WM-^7'-^^--7. (OenBank^EMBL, DDBJ 
m) t-^hX^ ^^^yu-Y) ClustalW (Mtti) -^Se-Al (Mffi) T^O^^ 
AH^fflViT, ^(D4^n->0 16SrDNA<DiSSE^J<h<i:fetC#fi7^i' >;< 
yV^M^'fr-^fz. Z.<D7z'^ y^yVy'-'^ (ItllSOObp) PHYLIP 

mz^^zr-VT.hz^y-fmm^^mLfz. 

^<D^^.\^2i^\n\z^c-^fzBt-mmmm^Mn^w^<D^mm7^\z'^^L 

TI.^/iH?ft5>i^^^^t)«. Proteobacteria (7) r it 7'^/;i/- ytCST ^ifflffiT. 
Cycloclasticus puge tii ( 67, pugetii) t^^n\Z ifi^ O =b W * C i *^fiJ U 7t . 

16SrDNA:^«ig?iJa)BfS^fi^*f^i:L/iffil^14j^*f0^m, ;i0 4i7 
0->(D|*|© 3 ^ U — y (CHOll-1-2, CHOll-1.4. CHOll-1-34) C.pugetii 
(D^n (GenBank No.: U12624) t 99%m'^ (12^11(3 99.2%, 98.8, 99.1%) 
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<Dmm'\i^. moi^a-y (choh-m) ^nj; Ofg(.i|ifwH4 

(97.2%) L:/}^M.6ntji\,^Zf^^t>^^orco Lrz:^^^X, ^n^b 4 ^ n->it, 

mm^tz\t^(D'^mmtnwitntiA^u-y (choii-i-i> choii-i-2, 

CHOll-l-4, CHOll-1-34) © 16S rDNA^SIE^'J^, ^n^niS^iJ#^ 1 ~ 4 

hmLrcA:^U-ytitn\Z'i5.mtmW\-^ ntz CycloclasUcus pugetn \t. * 

$nfc^#:^^<l:7jc^^^^flg^W-r§1^4t/i: LTlBS^nf (S.E. 
Dyksterhouse et al.. Int. J. Syst. Bacterioi. 45: 116-123, 1995) » -?-::T, i^M, 
SO^f^P^^ (ATCC 51542) ^ A# LTI^'^Jt^gm, C: t: 7 x " - 

)\^m<j^^m^-Mm.m^mii\ x^tz'^m-^o^^m^-f^ t^^^^^^^-ox^Xi . ^ 

m'^^x\t.-^WL'^^^mtmmxh^z.b.mm\^fz. 

±mmm^i^tbxmM.-^nrzh(DrhK) . mmmmm^^ibxh, t^'jmt\zy 

\z. a pugeti2^rzit^(DiSimm(D^m^^±^mmx$>^:i^{zmmT^h(Dt 
Mj^n^*^ :^mmiztm^nfz,i:3tiy^^miz^r). m^^(Dmmx 

#'^>n7t 16SrDNA:^SiH^J (@S^J#^1~4) 5?a?^^^^ct f9 Cfi^ 

^m~<Dmmm.tLxmi^^rzmm^mmmmm^Kinibnrzh<Dxs^>^ztt)'^ 
'^n^\tcw.m^(Dm\:7]^mii^^^^m\^mmhtzWi^m\z^^r^MB^=F 

^^|-LTt,^;^c1^^tl«, ^^^fbTK^cD^jStg^^-r-S Cycloclasticus pugetii 

\z'Tt=f'%m,^±.'&mrc^^ . ^mz%\^^^n'<Si^^\^x\^^^z.t.h7h^titz. l 
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X$)^o ^fz. E^'J#-§-l~4(DitS@B^<J1f^fJ, Cycloclasticuspugetii^ti\t 

^^s-^rmmtmnmmi^'Bhx^'^^. Ltzt^-DX. z(Dj^mm\z^\'-^xm^tz 

\t^)V-':rf^%m^-:^u--:f^^%th±.xh. ^t>^x^W^h(Dtm^-^n 
m-^^(D\ztm\zm'^xh^^L e> ^ \z u^fc. 

(1) CycJocIastJCuspugetn\zm^M^fjilS&m(Dm^ Cyn-Zfy'-^^ » 

^mm 1 xn'orz6^T^mM^<Dfi^^^^i\ les vrna (DM>):m^^^!M.L 
T> a pugetinz^mm^mii^m^Lrz cfa-^r^if-o^'n-Drz) . x+t-* 

<>Lrz2mm<D:/n — y (Cyclopug829-846 t Cyclopug847.866) ^SXTIZtR 

♦ 7" □ - y Cyciopug829-846 

5'-GGAAACCCGCCCAACAGT-3' (829-846*, 18mer) (K^J#^ 5 ) 
(3'-CCTTTGGGCGGGTTGTCA-5') 

♦ □ — Cyclopug847-866 

5'-TGCACCACTAAGCGGAAACC-3' (847-866*. 20mer) (E?IJ## 6 ) 
(3'-ACGTGGTGATTCGCCTTTGG-5') 
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C::T« *\t. Eschenchja coJj (D 16SrDNA^Mi^iHZ^ii ^ o'mtm^^<b(Di^ 

(2) v'-^^-X^Z^^zfn-Zf^j^y^ 

(1) Tr'ifOLfcT'a-ycDltStt^SII^^T^^tsb, ^-^^-X 
(Ribosomal Database Project II.RDP) ^m^^X. ^'d-^T y ^^^i^fTO 
Tzo ^mJi>iy>it. RDF {C#^$nTl^^fe(D^^£fflL, S XT «y ^@B?iJ€: 2 

um<D^j!^i:norzo -^-o^m. -r-ttw > 1.7^2^0 ^'□-7'^*) rdp ±<d 

Cycloclasticus m&^Oh-t^ y^L. 1 ^» T^C < ^± C - 

Cycloclasticus W,^^\t. 2^ii^ C. pugetii T\ 0 4 ^ Cycloclasticus sp . 
T*|fI^tt^^*;P:^ao^T^5. RDP ±T-7 5^ Lt'c 

Cycloclasticus ll6tt©A5l5^SltC ^t*. 



g 1 RDP \Z^m. $ nx -S) Cycloclasticus M,lfflffi CD S ^ 



Source 


DataBase 
accession no. 


Reference 


Cycloclasticus pugetii 
str. PS-1(T)ATGC51542 


U12624 


1 


Cycloclasticus pugetii 
. str. PS-1(T)ATCC51542 


L34955 


1 


Cycloclasticus sp. N3-PA321 


U57920 


2 


Cycloclasticus sp. G 


AF093002 


3 


Cycloclasticus sp. E 


AF093003 


3 


Cycloclasticus sp. W 


AF093004 


3 


Cycloclasticus sp. 
(oliffotrophus) 


AF 1482 15 


4 



1. DYKSTERHOUSE et al., Int. J. Syst. Bacteriol., 43:116-123, 1995 

2. GEISELBECHT et al., Appl. Environ. Microbiol., 62:3344-3349, 1996 

3. GEISELBECHT et al., Appl. Environ. Microbiol., 64:4703-4710, 1998 

4. BUTTON et al., Appl. Environ. Microbiol., 64:4467-4476, 1998 

C d Cycloclasticus m<D 168 rDNA itSE^Jif tLXit, 7^6W<Dh 
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(Df)^ RDP f^-^^-X±\Z^m^nT^^^o Z(D^1:\ USB (International 
Journal of Systematic Bacteriology) ^ IJSEM (International Journal of 
Systematic and Evolutionary Microbiology) ^iZB^^tliE^iZUtmtf) ^tl 

x\^y^h<D{t. a pugetn(D^-c$>Ki . m^x'it~m-m(D^mm-ch^o ^i 

> VTz 2 •0(D:fn--:/}it. Cycloclasticuspuget2it.tz\t^(OmB.Uti^%\Z'^\,^ 
m^'&^h^X\^^^^tmR(bii-'\Zt^z>tZo 

immm z ) 

x1f<>LAcyD->*'<i: Cycloclasticus pugetii (DU^M^ ATCC51542 i)^^ 
^^\Zf\'^ Zf "J XT^ Z.t^ Fluorescence in situ hybridization (FISH) 

mz^y)mmLrzo 

(1) y'u-y <D%ii^t^m 

Cyclopug829-846 'BlXS Cyclopug847-866 $ DNA %^m\Z^ 0 "^^K L, n\^^Z^ 
OMSLfc. -?-n^C7):/D-:/ Cyclopug829-846 S<:>' Cyclopug847-866 O S'tI? 
Tetramethylrhodamine isothiocyanate (TRITC) X'y^)Vhtc, 

(2) ^ISM»(7)l§«<i:ll^ 

C. pugetii (D^'i^Wi^ ATCC51542 ^ America Tyv^ Culture Collection 
(ATCC) ;&^^A^U, 4? Um^bt:*7x-;i/$»U/S:l/2TZ i^iliJ mW) Srffl 
ViT. 20'CTi^llLfe. ^fc, ^^M^tLX. Pseudomonas aeruginosa (P. 
aeruginosa). Bacillus marinus (B. marinus) , Vibrio parahaemolyticus (V. 
parahaemolyticus)^ i:.XS Psychrobacter immobilis (Psy. immobilis)(D 4 

fla«.3%(w/v)/'?^7|N;i/A7;l/x t K/3 xPBS(NaCl, 24.0g; KCl, 0.6g: NaoHPO^, 
4.32g; KH2PO4. 0.72g) (pH 7.2-7.4) TIl^L. ii'i^^^gt^Ccfc 0 «® L.fe 

3xPBS 7 7-TSfe#Lfc, ^tBayn-:/<i:UT«, 
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lC*5tt§ Bacteria H ^ >(C#SW7^J:7°n-y EUB338 (R.I. Amann et al., J. 
Bacteriol, 172: 762-770, 1990) ^^bfzo 
(3) A U U iS'V -tf- -> 3 > 

(2) x-mM^n^fz a pugetij 1 4mm<Dnmmw<7)mm^'tn^niL^ 

^>-3-T-^ >^ (0.1% gelatine, 0.01% KCr(S04)2) LX$>^7.'7^ \^:» ^ X 
{CriTL, MX^j^-^it. Xy^ H:^*77>±C@^Lfco ^<Dm. 50 t 80. 
100%X^ /-;l/^fflViTli^7Kb7t, 

H;y^X(DK;|«4±lC/\-r :/U^'r-ti-v'3 >A';/7 7- (0.9M NaCl, 
sodium sulphate buffer [pH 7.2], 0.5% sodium dodecyl sulfate [SDS], 5mM 
EDTA Img/ml Denhalt solution X 10 Poly (A)) ISMl^fSTL^^, T^P — ^ 
^ 5ng/ixl tU^^Oizmt\iLX. /N-f 7*'j5^-\'>/t-F^ (Sr^^l^) X 45V. 
4:.5mfmVU y'U X^'itfZo A^T'U^'VX^T^, h*:^*^7;±^ 5ml 

7 7— (50mM sodium phosphate buffer [pH 7.0], 0.1%SDS, 0.9M 
NaCl) Xm^^m^> 50mlOi5fe#/\''y 7 7-'4^{C 42"C, 30^rBl«Lfc. ^(7)^, 
M^T^iX^^Lm^LTZo 'A^^X\ Un±iZ l~5wg/ml (D 4',6-diamidino-2-. 
phenylindole (DAPI) ^mmLXmE^X 5 5)-^feL/co m^yKX'm^LTc'i^. 

^ (Zeiss, Oberkochen, Germany) ^rfflV^T UVfS)^, B l^m^^ZSG BEXn 

-eo,1gm^S2 (C^f o ^[Hxlfi' >Lfc7°D--/ Cyclopug829-846 :fei;J/ 
Cyclopug847-866 U VS/jS3-e«=&lfflBaft' DNA tC DAPI ^^^MB'^^Z^i'^ 

btzB^tLX. DAPI **COWfem7t;0^' a pugetiiid^ZJ^Mmmmt LxmL 
tz 4 (P. aeruginosa, B. marinus, V. parabaemolyticus ^ Phy. 

immobilis) h^mM't^:Liiii^X^tz. n^m^0^nxm.%-fh 
C. pugetiiO^t^rfu--^ Cyclopug829-846 *3cJ:D^" Cyclopug847-866 <i:1=§li6^ 
f^rnn-^^-Dtzt). ZfU-^(D 5'm5S^7^;i/L/t TRITC ft*0/#fe^7t^^ 

S2 
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CycJocJasticus pugetii ^fzit^(Di5imWZ^mffjyi DNA yP-yO^^# 









Cyclopug829- 
846 


Cyclopug847-866 


EUB338 


Cycloclasticus pugetii 


o* 


O 


O 


Pseudomonas 
aeruginosa 


X ** 


X 


o 


Bacillus marinus 


X 


X 


o 


Vibrio 
parahaemolyticus 


X 


X 


o 


Psychrobacter 

immobilis 


X 


X 


o 



~15. Bacteria H ^-T >{c:1^S6<J;^C7'd-7* EUB338 (D^-^fS, BS&STO 

fi^{c*3ViTfe apugetu^^xs4mm<Dnmm^t^. ^n^*n eubsss o s- 

> Lfc 2 O<D7'0-yfi, Cycloclasticus pugetn'^fz\t^(DT5.mm^'^^m\Z^ 

(c i 0 An-g) ® <i: -r ^ . 
zomiBi^ii^uz(DmBii=-mm\zm-:^\,^T:!^n^m(Dn^mjimih^'^mizt 
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EJIJ#^1~4«, 16S rDNA<Z):gSE3^J ^^T. 
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ft 3lc (7) |g H 

^m^^ DNA ^miUL. p. DNA ^mmtbTW^<D^&^mi$.^mmL. ^ 

3) ^n-=.y'^'i.rzmiii'mm<Dmm^m^. 't(Dm&mm^^^r^xm. 

43 J; 

^xm 

\z^K)m^r^m7^^m i ib^c^^^^. 
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1 1 . gB^iJ#^ 1 ~ 4 ®Vi-rn;(i^(7)i^SE^J^WT'5 16S rDNA, 
1 2 . m^m^ 1 ~ 4 ® (/i-rn7)^(73:^M^J(^— SB^W t , Cycloclasticus M, 
(D^'(^^Mm'^t^mmZJ\^^^)^^X\^0^. 10~50 bpORNA^ 

feti DNA 7°D-7*, 

13. gB^J#^l~4®t.i-rn;5^O:^SE^J(D-g|5;0W^'J#-§-5, 6*5ctr/7 

1 4 . Cycloclasticus m,(D^W:>fmmm^^]^^tc\t^m't ^tzt>(Dm^m 1 

2 t.tz\t 1 3 {wfS«fecD RNA t.tz\t DNA yD-T^. 

1 5. Cycloclasticus W,(D7Bt^^MMW Cyclodasticuspugetiit.tz\t^(DT5. 
mm-^h^m^mi 4iBiE(7)RNA^fc«DNA7'P-y. 

1 6 . Cycloclasticus mo^f^^mmm^x^ -:Ly '^'t ^ti^o^m^m i 

2 ^tz\t 1 3 {ClSife(Z) RNA ^tz\t DNA 7°D-7'c 

1 7 . Cycloclasticus MO^^^MM^ti^ Cycloclasticus pugetii ^tz\t^<DiSi 
mmi^h^m-^^l 6|5iK<?5RNA^;t«DNAyD-7'. 
1 8. it^^l 2t.Tz\t \ 3fB«© RNA DNA Zfu-y^m^^^X. 

Cycloclasticus H C7) 5 ^ 5^iP,1fflM 5: M l±S ^ § 

1 9. Cycloclasticus JS,o:)^^^MMM-^^ Cycloclasticus pugetii ^fzit^<DTG: 

2 0. 1 2 ^fcttl 3SB«(^ RNA ^1t\t DNA yP-y^Sr^t^T, 
2 1. Cycloclasticus ^(D^^^MM^^^ Cycloclasticus pugetii ^fzit^(Dj5. 
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RNA ^rz\t DNA y'n-y^m^^fz DNA/DNA ^fzit DNA/RNA A-f 7''J ^-f 
2 3. CycIocJasticusm(D^f^6^MMM-fy^ CycJocJasticuspugetu^fz\t^(DT5. 
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IS m m 

SEQUENCE LISTING 

<110> Director-General of Agency of Industrial Science and Tfechnology 
Nishimatu Construction CO., LTD 
NYK LOGISTICS TECHNOLOGY INSTITUTE 

<120> A method for detecting or quantifying bacteria having a specific 
function and the genes thereof from natural environment, novel 16 S rDNA 
gene information, and probes 

<130> probe 

<140> 
<141> 

<150> JP P1999-237818 
<151> 1999-08-25 

<160> 9 

<170> Patentin Ver. 2.0 

<210> 1 
<211> 1532 
<212> DNA 

<213> Cyclodasticus pugetii 
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<220> 

<221> rRNA 
<222> (1)..(1532) 

<400> 1 

agagtttgat catggctcag attgaacgct ggcggcatgc ctaacacatg caagtcgaac 60 
ggaaacagaa tgcagcttgc tagcaggcgg tcgagtggcg gacgggtgag ttatgcatag 120 
gaatccgccc gatagtgggg gacaacctcc tgaaaacgct gctaataccg cataatcccg 180 
cgggggcaaa gacggggacc ttcgggcctt gctctaatgg atgagcctac aggggattag 240 
gtagttggtg aggtaacggc tcaccaaggc aacgatccct agctggtttg agaggatgat 300 
cagccacact gggactgaga cacggcccag actcctacgg gaggcagcag tggggaatat 360 
tgcacaatgg aggaaactct gatgcagcaa tgccgcgtgt gtgaagaagg ccttagggtt 420 
gtaaagcact ttcagtaggg aggaaaagtt taagggtaat aacccttagg ccctgacgtt 480 
acctacagaa gaagcaccgg ctaactccgt gccagcagcc gcggtaatac ggagggtgca 540 
agcgttaatc ggaattactg ggcgtaaagc gcgcgcaggc ggttaaacaa gtcagatgtg 600 
aaagccccgg gctcaacctg ggaactgcat ttgaaactgg ctagctagag tgtggtagag 660 
gagagtggaa tttcaggtgt agcggtgaaa tgcgtagata tctgaaggaa caccagtggc 720 
gaaggcggct ctctggacca acactgacgc tgaggtgcga aagcgtgggt agcaaacggg 780 
attagatacc ccggtagtcc acgccgtaaa cgatgtcaac taactgttgg gcgggtttcc 840 
gcttagtggt gcastaacgc aataagttga ccgcctgggg agtacggccg caaggctaaa 900 
actcaaatga attgacgggg gcccgcacaa gcggtggagc atgtggttta attcgatgca 960 
acgcgaagaa ccttacctac ccttgacata cagagaactt tctagagata gattggtgcc 1020 
ttcgggaact ctgatacagg tgctgcatgg ctgtcgtcag ctcgtgtcgt gagatgttgg 1080 
gttaagtccc gtaacgagcg caacccttat ccttagttgc taccatttag ttgggcactc 1140 
taaggagact gccggtgata aaccggagga aggtggggac gacgtcaagt catcatggcc 1200 
cttatgggta gggctacaca cgtgctacaa tggccggtac agagggccgc aaactcgcga 1260 
gagtaagcta atcccttaaa gccggtccta gtccggattg cagtctgcaa ctcgactgca 1320 
tgaagctgga atcgctagta atcgcggatc agaatgccgc ggtgaattcg ttcccgggcc 1380 
ttgtacacac cgcccgtcac accatgggag tgggttgcaa aagaagtggg taggctaacc 1440 
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ttcgggaggc cgctcaccac tttgtgattc atgactgggg tgaagtcgta acaaggtagc 1500 
cctaggggaa cctggggctg gatcacctcc tt 1532 

<210> 2 
<211> 1538 
<212> DNA 

<213> Cycloclasticus pugetii 

<220> 

<221>rRNA 

<222>(1)..(1538) 

<400>2 

agagtttgat catggctcag attgaacgct ggcggcatgc ctaacacatg caagtcgaac 60 
ggaaacgatg ctagcttgct agcaggcgtc gagtggcgga cgggtgagta atgcatagga 120 
atctacctaa tagtgtggga caacctggtg aaaaccaggc taataccgca taatccctac 180 
ggggcaaagc aggggacctt cgggccttgc gctaatagat gagcctatgt cggattagct 240 
agttggtgag gtaatggctc accaaggcaa cgatccgtag ctggtttgag aggatgatca 300 
gccacactgg gactgagaca cggcccagac tcctacggga ggcagcagtg gggaatattg 360 
cacaatggag gaaactctga tgcagcaatg ccgcgtgtgt gaagaaggcc ttagggttgt 420 
aaagcacttt cagtagggag gaaaagttta aggttaataa ccttaggccc tgacgttacc 480 
tacagaagaa gcaccggcta actccgtgcc acagccggcg gtaatacgga gggtgcaagc 540 
gttaatcgga attactgggc gtaaagcgcg cgtaggcggt taaacaagtc agatgtgaaa 600 
gccccgggct caacctggga actgcatttg aaactgttta gctagagtgt ggtagaggag 660 
agtggaattt caggtgtagc ggtgaaatgc gtagatatct gaaggaacac cagtggcgaa 720 
ggcggctctc tggaccaaca ctgacgctga ggtgcgaaag cgtgggtagc aaacgggatt 780 
agataccccg gtagtccacg ccgtaaacga tgtcaactga ctgttgggcg ggtttccgct 840 
tagtggtgca staacgcaat aagttgaccg cctggggagt acggccgcaa ggctaaaact 900 
caaatgaatt gacgggggcc cgcacaagcg gtggagcatg tggtttaatt cgatgcaacg 960 
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cgaagaacct tacctaccct tgacatacag agaactttct agagatagat tggtgccttc 1020 
gggaactctg atacaggtgc tgcatggctg tcgtcagctc gtgtcgtgag atgttgggtt 1080 
aagtcccgta acgagcgcaa cccttatcct tagttgctac catttagttg ggcactctaa 1140 
ggagactgcc ggtgataaac cggaggaagg tggggacgac gtcaagtcat catggccctt 1200 
atgggtaggg ctacacacgt gctacaatgg ccggtacaga gggccgcaaa ctcgcgagag 1260 
taagctaatc ccttaaagcc ggtcctagtc cggattgcag tctgcaactc gactgcatga 1320 
agctggaatc gctagtaatc gcggatcaga atgccgcggt gaattcgttc ccgggccttg 1380 
tacacaccgc ccgtcacacc atgggagtgg gttgcaaaag aagtgggtag gctaacttcg 1440 
ggaggccgct caccactttg tgattcatga ctggggtgaa gtcgtaacaa ggtagcccta 1500 
ggggaacctg gggctggatc acctcctt 1538 

<210> 3 
<211> 1532 
<212> DNA 

<213> Cycloclasticus pugetii 

<220> 

<221>rRNA 

<222>(1)..(1532) 

<400>3 

agagtttgat catggctcag attgaacgct ggcggcatgc ctaacacatg caagtcgaac 60 
ggaaacgatg ctagcttgct agcaggcgtc gagtggcgga cgggtgagta atgcatagga 120 
atctacctaa cagtggggga caacctggtg aaaaccagsc taataccgca taatccctaa 180 
cgggcaaagc aggggacctt cgggccttgc gctaatagat gagcctatgt cggattagct 240 
agttggtgag gtaatggccc accaaggcaa cgatccgtag ctggtttgag aggatgatca 300 
gccacactgg gactgagaca cggcccagac tcctacggga ggcagcagtg gggaatattg 360 
cacaatggag gaaactctga tgcagcaatg ccgcgtgtgt gaagaaggcc ttagggttgt 420 
aaagcacttt cagtagggag gaaaagttta aggttaataa ccttaggccc tgacgttacc 480 
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tacagaagaa gcaccggcta actccgtgcc agcagccgcg gtaatacgga ggggtgcaag 540 
cgttaatcgg aattactggg cgtaaagcgc gcgtaggcgg ttaaacaagt cagatgtgaa 600 
agccccgggc tcaacctggg aactgcattt gaaactgttt agctagagtg tggtagagga 660 
gagtggaatt tcaggtgtag cggtgaaatg cgtagatatc tgaaggaaca ccagtggcga 720 
aggcggctct ctggaccaac actgacgctg aggtgcgaaa gcgtgggtag caaacgggat 780 
tagatacccc ggtagtccac gccgtaaacg atgtcaacta actgttgggc gggtttccgc 840 
ttagtggtgc astaacgcaa taagttgacc gcctggggag tacggccgca aggctaaaac 900 
tcaaatgaat tgacgggggc ccgcacaagc ggtggagcat gtggtttaat tcgatgcaac 960 
gcgaagaacc ttacctaccc ttgacataca gagaactttc tagagataga ttggtgcctt 1020 
cgggaactct gatacaggtg ctgcatggct gtcgtcagct cgtgtcgtga gatgttgggt 1080 
taagtcccgt aacgagcgcn nycttatcct tagttgctac catttagttg ggcactctaa 1140 
ggagactgcc ggtgataaac cggaggaagg tggggacgac gtcaagtcat catggccctt 1200 
atgggtaggg ctacacacgt gctacaatgg ccggtacaga gggccgcaaa ctcgcgagag 1260 
taagctaatc ccttaaagcc ggtcctagtc cggattgcag tctgcaactc gactgcatga 1320 
agctggaatc gctagtaatc gcggatcaga atgccgcggt gaattcgttc ccgggccttg 1380 
tacacaccgs ccgtcacacc atgggagtgg gttgcaaaag aagtgggtag gctaaccttc 1440 
gggaggccgc tcaccacttt gtgattcatg actggggtga agtcgtaaca aggtagccct 1500 
aggggaacct ggggctggat cacctcctt 1539 

<210> 4 
<211> 1526 
<212> DNA 

<213> Cycloclasticus pugetii 

<220> 

<221>rRNA 

<222>(1)..(1526) 

<400>4 
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agagtttgat catggctcag attgaacgct ggcggcatgc taacacatgc aagtcgaacg 60 
gaaacgatgc tagcttgcta caggcgtcga gtggcggacg ggtgagtaat gcataggaat 120 
ctacctaata gtgggggaca acctggtgaa aaccagctaa taccgcataa tccctacggg 180 
gcaaagcagg ggaccttcgg gccttgcgct aatagatgag cctatgtcgg attagctagt 240 
tggtgaggta atggctcacc aaggcaacga tccgtagctg gtttgagagg atgatcagcc 300 
acactgggac tgagacacgg cccagactcc tacgggaggc agcagtgggg aatattgcac 360 
aatggaggaa actctgatgc agcaatgccg cgtgtgtgaa gaaggcctta gggttgtaaa 420 
gcactttcag tagggaggaa aagtttaagg ttaataacct taggccctga cgttacctac 480 
agaagaagca ccggctaact ccgtgccagc agccgcggta atacggaggg tgcaagcgtt 540 
aatcggaatt actgggcgta aaagcgcgcg taggcggtta aacaagtcag atgtgaaagc 600 
cccgggctca acttgggaac tgcatttgaa actgtttagc tagagtgtgg tagaggagag 660 
tggaatttca ggtgtagcgg tgaaatgcgt agatatctga aggaacacca gtggcgaagg 720 
cggctctctg gaccaacact gacgctgagg tgcgaaagcg tgggtagcaa acgggattag 780 
ataccccggt agtccacgcc gtaaacgatg tcaactaact gttgggcggg tttccgctta 840 
gtggtgcant aacgcaataa gttgaccgcc tggggagtac ggccgcaagg ctaaaactca 900 
aatgaattga cgggggcccg cacaagcggt ggagcatgtg gtttaattcg atgcaacgcg 960 
aagaacctta cctacccttg acatacagag aactttctag agatagattg gtgcttcggg 1020 
aactctgata caggtgctgc atggctgtcg tcagctcgtg tcgtgagatg ttgggttaag 1080 
tcccgtaacg agcgcaaccc ttatccttag ttgctaccat ttagttgggc actctaagga 1140 
gactgccggt gataaaccgg aggaaggtgg ggacgacgtc aagtcatcat ggcccttatg 1200 
g&tagggcta cacacgtgct acaatggccg gtacagaggg ccgcaaactc gcgagagtaa 1260 
gctaatccct taaagccggt cctagtccgg attgcagtct gcaactcgac tgcatgaagc 1320 
tggaatcgct agtaatcgcg gatcagaatg ccgcggtgaa ttcgttcccg ggccttgtac 1380 
acaccgcccg tcacaccatg ggagtgggtt gcaaaagaag tgggtaggct aacttcggga 1440 
ggccgctcac cactttgtga ttcatgactg gggtgaagtc gtaacaaggt agccctaggg 1500 
gaacctgggg ctggatcacc tcctta 1526 

<210> 5 
<211> 18 
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<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequencersynthetic DNA 
<400> 5 

ggaaacccgc ccaacagt 

<210> 6 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:synthetic DNA 
<400> 6 

tgcaccacta agcggaaacc 

<210> 7 
<211> 38 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :synthetic DNA 
<400> 7 



7/8 



wo 01/14587 



PCT/JPOO/05711 



ggaaacccgc ccaacagttg caccactaag cggaaacc 38 

<210> 8 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.synthetic DNA 
<400> 8 

agagtttgat cctggctcag 20 

<210> 9 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence.synthetic DNA 
<400> 9 

aaaggaggtg atccagcc 18 
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